Abstract Many authors have pointed out the need for simpler assessment and management procedures for avoiding overexploitation in small-scale fisheries. Nevertheless, models for providing scientific advice for sustainable smallscale fisheries management have not yet been published. Here we present one model; the case of the Barefoot Fisheries Advisors (BFAs) in the Galician co-managed Territorial Users Rights for Fishing. Based on informal interviews, gray literature and our personal experience by being involved in this process, we have analyzed the historical development and evolution of roles of this novel and stimulating actor in small-scale fisheries management. The Galician BFA model allows the provision of good quality and organized fisheries data to facilitate and support decision-making processes. The BFAs also build robust social capital by acting as knowledge collectors and translators between fishers, managers, and scientists. The BFAs have become key actors in the small-scale fisheries management of Galicia and a case for learning lessons.
INTRODUCTION
The overexploitation of the world's main commercial fisheries has been well documented (FAO 2012) . This is undoubtedly the result of rapid technological development of fishing fleets (Villasante and Sumaila 2010) , which lead to an increasing number of overexploited and collapsed fish stocks over time (Worm et al. 2009 ) and a reduction of marine ecosystem services (Carpenter et al. 2009 ). Most scientific studies have been focused on the analysis of industrial fisheries, with little attention to small-scale fisheries. However, in a global study to assess the status of small-scale fisheries, which are mostly unassessed, Costello et al. (2012) found that small unassessed fisheries are in substantially worse condition than assessed fisheries.
Much of the current work on finding solutions in areas like harvest policies, decision rules, and their evaluation focuses on relatively large-scale and geographically extensive fisheries. Moreover, the use of biomass or fishing intensity indices are usually estimated using sophisticated stock assessment models hungry of data (Sainsbury et al. 2000; Punt et al. 2001) . Therefore, many of the conceived approaches found to address overfishing require many data and complex model structures. This is beyond the capability of most fisheries in terms of economic costs and human and technological resources (Walters and Pearse 1996; Cochrane 1999) , especially for small-scale fisheries in both developing and developed countries (Wilson et al. 2010) . Many authors have pointed out the need for simpler assessment and management procedures, in which fishers are actively involved, based on indicators collected directly from the catch and/or from simple surveys (Johannes 1998; Berkes et al. 2001; Hilborn 2003; Orensanz et al. 2005; Ostrom 2007; Prince 2010) . Prince (2003 Prince ( , 2010 has proposed that Barefoot ecologists can play a key role in those procedures by not only affordably collecting and analyzing reliable and precise information on status and trends of local resources, but also by having a wider role in building social capital and Electronic supplementary material The online version of this article (doi:10.1007/s13280-013-0460-0) contains supplementary material, which is available to authorized users. strengthening fishing community structures. Moreover, onsite fishery workers like the Barefoot ecologists could allow evolution from primary management (i.e., avoiding undesirable thresholds and focused on social and ecological resilience) to tertiary management (i.e., seeking well informed and adaptive management that strives for optimal benefits) in the framework proposed by Cochrane et al. (2011) for co-managed small-scale fisheries. There is therefore a need to describe new decentralized models/ figures for providing scientific/technical support for the sustainable co-management of small-scale fisheries that captures both the natural and human dimensions of the fisheries.
The aim of this paper is to navigate through the management system of the artisanal shellfisheries in Galicia (NW Spain), one of the most important fishing areas in Europe from a natural and socioeconomic perspective. The objective of this paper is to focus on the historical development of a novel figure in small-scale fisheries management called Technical Assistants in Shellfisheries Management 1 (hereinafter TAs). As on-site Barefoot Fisheries Advisors (BFAs) of the fisher's guilds (cofradías), we analyze their roles ranging from biological assessment of fishery resources, data collection, and development of new and innovative projects covering ecological, economic, and institutional dimensions of a given fishery. We also consider weak points and future perspectives.
MATERIALS AND METHODS

Study Area
Galicia is an autonomous Spanish region with full authority over the management of its coastal fisheries along its 1200 km of coastline. Fishing powers were transferred to Galicia from the Spanish Government by the Galician Statute of Autonomy in 1981, but only for shellfisheries and the rest of the fisheries taking place in the inner coastal waters between the coastline and an imaginary line along the exterior of the outer islands, rocky islets, and capes (Fig. 1) .
The relevance of fishing in Galicia as an economic activity and from a social-ecological perspective is higher than compared to the rest of Spain or other EU regions. In the Spanish fisheries sector, Galicia represents around 43 % of the number of vessels, more than 34 % of the fleet capacity, and nearly 40 % of the number of jobs (Villasante 2012 ). The activity strongly contributes added value to the gross domestic product in Galicia. In fact, the percentage of Gross Value Added of fisheries and aquaculture compared to the Gross Domestic Product is 2.4 % in Galicia, while only 0.2 % in EU-27 (Villasante 2012 ; Consellería do Medio Rural e do Mar 2013).
In Galicia around 15 000 fishers in the coastal waters sold (aquaculture excluded) 175 000 ton to the value of EUR 440.5 million in 2012. Although the majority (86 % in volume and 75 % in value) of the landings corresponded to fish, shellfish activity is still very relevant; 23 610 ton (EUR 111 million) were fished shared between *60 species (cephalopods, bivalves, crustaceans, gastropods, equinoderms, annelids, sea anemones, and algae) (Consellería do Medio Rural e do Mar 2013).
The fishing activity in Galicia has a strong secular tradition as well as its organization. Fishers were organized since the Middle Ages in local fishers' guilds (cofradías), which were economic associations under religious bases (Franquesa 2004; Taboada 2007) . The cofradías allowed, since then, some forms of co-governance in fisheries, since they were institutions of public right that held the role of managing some of the fisheries activities developed in the Fig. 1 Map of Galicia with the base line (red line) which marks out the limit of the Galician coastal waters (Decreto no. 2510/77, BOE no. 234). Fisheries management in coastal waters is competency of the Galician government (Xunta de Galicia) thought the Fisheries Administration (Consellería do Medio Rural e do Mar). From the red line to 12 miles is Spanish authority areas under their jurisdiction (Frangoudes et al. 2008) . Nevertheless, in Galicia, historically the shellfishing has been mostly carried out, until the 1990s, as a de facto open access system (Lopez Veiga et al. 1992; Frangoudes et al. 2008) .
During the 1960s-1980s, coinciding with the increasing number of shellfishers, market demand, and economic value of the shellfish, the fisheries administration introduced step-by-step new regulations to rationalize and manage the activity. But, it was not until 1992 when the Galician government, with fishing powers since 1981, introduced the biggest change; a new model for shellfishing, promoting a co-management system between cofradías and the fisheries administration, 2 based on territorial use rights for fishing (TURFs) over a large area and its resources (Molares and Freire 2003) . The new management system, still ongoing, is only applied to sedentary resources (bivalves, echinoderms, gastropods, annelids, algae, and gooseneck barnacles), concerning therefore the so-called Sfisheries (Small-Scale and Spatially Structured fisheries targeting Sedentary resources with artisanal gears, sensu Orensanz et al. 2005) . Galician S-fisheries involve *3500 on boat fishers and *5000 afoot fishers (mostly women) (Consellería do Medio Rural e do Mar 2013). The main tool of the new system is the Exploitation and Management Plan (Plans de Explotación), which specifies annually the different components of the management system: authorized fishers, fishing grounds, general objectives, state of the fishery and stock assessment analyses, harvesting and trade plans, actions for stock enhancement, and a financial plan (see Box 1 for details).
Data Collection and Information
Data on the number of TAs since the beginning of the program in 1993 were gathered through a brief questionnaire (by email, phone call, or personal meeting) to all TAs in Galicia. The recollection started in July 2010 and data were updated in August 2013. Since many TAs were new in the cofradías, older members (administratives, managers, head of the cofradías, ex-TAs, etc.) were also contacted mostly for clarifying the situation in the 1990s. The rest of the cofradías that do not have hired TAs were also contacted for verification.
Data on 2012 official fresh resources' sales (in volume and value) in the Galician first auctions were downloaded from the fisheries administration database (available at the web site www.pescadegalicia.com). All first auctions and markets in Galicia were included in this search. Data on the S-fisheries resources were downloaded grouped in the following categories: clams (7 species), cockles (2), razor clams (3), scallops (3), oysters (2), other bivalves (7), sea urchins (1), crustaceans (1), gastropods (4), annelids (4), sea anemones (1), and seaweeds (10) (for a list of the species included in each group, see Electronic Supplementary Material). Data on catches and black market sales for goose barnacle (Pollicipes pollicipes) and razor clam (Ensis arcuatus) fisheries were kindly provided by two TAs of two different cofradías. An estimation of discards for the goose barnacle fishery was also provided by a TA. For guaranteeing anonymity, neither the names of the cofradías nor the year when the data came from are provided in this work. These unofficial data were compared with the official sales available at www.pescadegalicia.com.
For compiling the information required in the Exploitation and Management Plans, we followed Molares and Freire (2003) as an initial reference but also many official plans from 2010 to 2013 from different cofradías were checked modifying the final table and the information included.
The list of roles and duties and the historic development of the Galician BFAs plan was compiled from July 2010 to August 2013 by informal meetings, queries, and interviews with all present Galician TAs and several ex-TAs, and also by consulting the gray literature and the Galician official gazette. Managers, biologists, and other staff from the fisheries administration were also consulted. Finally, our own experiences after more than 20 years directly involved in different aspects of the Galician fisheries management were used.
RESULTS
The Key Role of the Barefoot Fisheries Advisors in Transforming Galician S-fisheries
Despite the strong shellfishing tradition in Galicia and its socioeconomic relevance, the technical advice of the fisheries administration, just like the scientific advice from universities and research institutions, was weak before the 1990s. This was the result of an historic non-collaborative environment between Galician fishers, managers, and scientists and lack of political support (Freire 2000) . Technical advice was given by a small group of biology graduates and extension workers from the fisheries administration, which by far was insufficient for the huge amount of shellfisheries and fisher groups. The marine research center Centro de Investigacións Mariñ as (CIMA), the official institution belonging to the fisheries administration and responsible for giving scientific advice to shellfisheries was small, while other state research institutions and universities were almost not implicated in any way. Ricardo Arnáiz, in charge of the Galician Technical Unit for Small-Scale Fisheries, 3 described in 2001 the consequences of this situation as: gaps of knowledge in artisanal or small-scale fisheries, concerning target species, fishing gears and their effect on the environment, are of astonishing extent (Arnáiz 2001) .
During the middle of the 1990s, the fisheries administration started a plan oriented to make a shift in the shellfishing sector, from unorganized shellfishers unsustainably gathering wild resources to organized shellfishers groups that do not only gather sustainably, but also increase productivity by seeding and mariculture. The plan hired several young biologists and/or aquaculture technicians who worked in strong collaboration with the biologists from the fisheries administration (hereinafter FA biologists) and the fishers in bivalve enhancing techniques and mariculture. That group of people was the embryo of the current TAs program, trough which the TAs have developed their roles and responsibilities, not only concerning bivalve mariculture, but getting involved in the whole S-fisheries management system as a key actor in the Galician model.
Historic Evolution of the Asistencias Técnicas Program
The TAs program was born in Galicia in 1993. From a bivalve seeding and mariculture pilot project (1993) (1994) (1995) for two women shellfisher groups, the program quickly evolved into a large plan for managing all S-fisheries of almost all Galician cofradías (see Table 1 for the historical development of the TAs program and Fig. 2 for the number of TAs and cofradías involved along years). We have divided this evolution into three phases: First, technical advice to the artisanal fisheries before the 1990s; second, why and how the TAs program was born and the way it was scaled-up into bigger plans; and third (from 2000s to now), strengthening of the program and the new impulse that took place.
The Previous Situation (Before the 1990s)
First attempts to professionalize and give technical advice to the Galician artisanal fisheries took place in 1969 under the framework of the Law of Shellfishing Planning and the Decree for Shellfishing Exploitation Plan of Galicia from gatherers to harvesters, with the main objective of raising the living standards of shellfishers. It was a wellintentioned plan but it failed due to legislative, organizational, and enforcement problems (González-Vidal 1980) , the ignorance of the shellfishing sector, the attempt to impose imported solutions, and the lack of democracy in the fisheries management (Mahou 2008) . However, it did establish the first TAs and extension workers, as the technical and human base for the upcoming regional Fishery Authority, when the fishing powers were transferred to Galicia in 1981 (Mahou 2008) .
During the 1980s, the regional authorities tried to reinforce the previous rules by introducing several regulations that refined the requisites for shellfishing (Frangoudes et al. 2008) , ending up with the first fishing law dictated by the regional government, the Galician Law 9/1993 (Lei 6/1993 de Pesca de Galicia). At the same time the fisheries administration continued reinforcing the group of biologists and extension workers and their role, although its development was still weak.
The Pilot Project and the Subsequent Scaled-Up Plans (from 1993 to 1999) In 1993, the CIMA (the marine research center from the fisheries administration) lead a 3-year long pilot project focused on enhancing techniques (seeding and predator removal) and intertidal mariculture of the grooved carpet shell (Ruditapes decussatus) and the common oyster (Ostrea edulis). The shellfishing beds of two agrupacións de mariscadoras (women shellfisher groups that belong to the cofradías) were selected for their closeness to the CIMA. The novelty of this project was that two biology graduates were hired as TAs to work closely and exclusively with two agrupacións de mariscadoras. Intertidal shellfish gathering in Galicia is an activity that has traditionally been developed mainly by women, nowadays in a cogovernance scheme with a type of license system (Frangoudes et al. 2008) . The experience was very positive from a social-ecological point of view since the daily work together between mariscadoras and TAs created a new a Although different institutions hired the TAs at different times, the funds always came from the Galician government using own resources and European Fisheries Funds b By cofradías are also included shellfisher's groups, shellfisher's associations, cooperatives and a producing organization, since these other organizations are also granted with funds from the fisheries administration for hiring a TA) collaborative environment. Based on this by the end of the pilot project, in 1995, the fisheries administration launched the Plan 10.
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In 1996, Plan 10 was implemented and eight TAs (biologists and aquaculture technicians) were hired to work on seeding and mariculture initiatives on the intertidal clam beds of eleven cofradías (although the agreements were signed by the cofradías, the focus of the plan was still the mariscadoras, because the great majority of the afoot shellfishers in Galicia were women and, at that time they already had some degree of organization -Frangoudes et al. 2008) . The main objectives of the plan were: (1) increase the productivity, (2) the gradual professionalization of the mariscadoras as a way to increase their incomes, and (3) the empowerment of the mariscadoras to get financial and technical autonomy and self-management capacity of their resources.
Plan 10 was scaled-up again to 33 cofradías (all the ones that in that time showed interest after an information campaign) resulting in the Plan Galicia 6 (1997-1999) , a key element of the Galician shellfisheries development. The plan was implemented following the same objectives and methodology as its precursor, with the novelty that since 1998 one of the requirements for the cofradías was to provide the TA with a place to work inside their facilities. This way the TAs, although directly hired by the fisheries administration and coordinated by the FA biologists, were physically assigned to the cofradías (Mahou 2008) . That was a key point to increase knowledge sharing and trust between TAs and mariscadoras. During this period and because of this proximity, the TAs started helping in the design of the Exploitation and Management Plan for the cofradías, required since 1992 although gradually enforced during the forthcoming years (Molares and Freire 2003; Frangoudes et al. 2008) . The Exploitation and Management Plans were not only required for clams and oysters fisheries, but for all S-fisheries (see Electronic Supplementary Material), so the TAs had to prepare many new plans. At the end of 1999, several meetings took place for analyzing the results; the mariscadoras showed their worry about the near future of the TAs after the plan finished, agreeing with the FA biologists and extension workers who considered very important to maintain the funds for hiring TAs in the future (Mahou 2008) .
The Strengthening Phase (from 2000 to Now)
The fisheries administration realized that to consolidate the progress the investment in the TAs program had to be maintained after 1999, and promoted collaborative agreements with the cofradías. Between 2000 and 2006, 51 cofradías signed collaborative agreements with the fisheries administration (eight agreements were directly signed with shellfisher groups, shellfisher associations, cooperatives, and/or producing organizations, so hereinafter we will include these other institutions when referring to cofradías) to hire 48 TAs. For the first time, the TAs were not hired by the fisheries administration; this responsibility was transferred (funds as well) to the cofradías, to increase the liaison between them and the TAs.
From 2007 to 2009, the system changed and the cofradías applied for projects (it was not a competition just a formality) for getting funds for hiring TAs, although in practice nothing changed. Despite several shifts between collaborative agreements and projects, the number of cofradías and TAs in the program has been kept stable since 2006 (48 TAs for 51 cofradías), given that almost all the cofradías with S-fisheries were already taking part in the program. In 2011, 49 TAs were working in 52 cofradías (71 % of the cofradías) giving advice and support to 92 % of the Exploitation and Management Plans, 7 the main management tool for the S-fisheries (see Fig. 3 for all S-fisheries sales supported by TAs).
New Contributions of the Asistencias Técnicas
During the decade of 2000s, a great leap forward took place in the roles and duties of the TAs (see Box 2), mostly because of the fisheries administration requirements for the Exploitation and Management Plans and the direct relationship established between cofradías and TAs (several TAs pers. comm.).
To prepare the Exploitation and Management Plans, the TAs had to gather and organize the fisheries data, evaluate the state of the fishery and assess the stocks, while continuing with the stock enhancement actions and advice to the cofradías and shellfishers groups. Other tasks that the TAs took charge of were the paperwork associated with the new responsibilities and the dialog with the fisheries administration and fishers for the daily management of the fisheries. Another new responsibility is collecting samples for sanitary monitoring of water quality and shellfish beds and sending them to the Instituto Tecnolóxico para o Control do Medio Mariñ o (INTECMAR) a Galician 5 Plan 10 was officially known as Programa de desenvolvemento da acuicultura de moluscos nas praias de Galicia (Program for molluscs aquaculture development in the beaches of Galicia). 6 Plan Galicia was officially known as Programa de Desenvolvemento Productivo, Económico, Profesional e Organizativo do Marisqueo a Pé (Program for Productive, Economic, Professional and Organizational Development of the Afoot Shellfishing). 7 Data from Plan Xeral de Ordenación Marisqueira 2011 published in the Diario Oficial de Galicia, the Official Journal of the Galician government.
fisheries administration center for marine environment quality control.
One of the main contributions of the TAs to the shellfisheries management in Galicia is the improvement in the quality of the fisheries data. Before the TAs program, the only available data were the sales data reported by each auction market to the fisheries administration, but when the TAs assumed the role of gathering this data, several of them implemented logbook programs with the fishers and digitalized the information of the catches collected by the local surveillance services (marine guards directly hired by the cofradías but co-paid between fishers/cofradía and the fisheries administration) available in many S-fisheries (157 local guards in Galicia in 2010 shared between *60 cofradías). Catch data series are now available, including information not reported in the official landings, as catches that go to the black market and/or sometimes even discards (Fig. 4) . Moreover, catches are also now spatially allocated to the fishing beds where they have been harvested (sometimes even a higher spatial resolution is given) allowing a spatial management like the implementation of rotational schedules in the harvesting.
Development of innovative projects in collaboration with local research institutions was one of the new roles the TAs took in charge during 2000s. It was not a compulsory task required by the fisheries administration, but soon became a very powerful tool for developing improvements in the fisheries. Many projects in several fields (see Box 2) such as state of the fishery analysis or marketing strategies were implemented, and not only for S-fisheries but for any fishery related to the cofradía. This was allowed by governmental funds and the new impulse of young and motivated TAs for attending to cofradías and fishers' concerns. This new role has become very important, not only for the results of the projects by themselves, but also because it has helped to strengthen the weak relationship between fishers, managers, and scientists that has historically existed in Galicia (Freire 2000) . Two of these projects allowed, for example, getting the Marine Stewardship Council certification of sustainability, for the first time in Spain, for the razor clam fishery of the Cofradía de Bueu, or the creation of a fishers' run business (Mar de Silleiro-http://www. mardesilleiro.com/) for selling delicatessens from gooseneck barnacle discards.
In 2007, the cofradías were officially required, for the first time, to fulfill a compulsory list of tasks (see Box 2) for getting funds for hiring TAs, although in general the TAs were already developing all those tasks. It was a way for the fisheries administration of maintaining the control over the responsibilities of the TAs, while continuing to develop the co-governance scheme between the cofradías and the fisheries administration. TAs continued developing their roles and duties, but not new compulsory tasks were added after 2007. The Technical Support and Advice to the TAs During the initial years, the advice to the TAs from the fisheries administration and the research centers was weak. There was almost no training or workshops, neither in the biological aspects of the fishery nor in the social ones and there were not sampling protocols or guidance on how to statically analyze the data collected from the fishery. The only support was from the FA biologists and sporadically from the CIMA for attending special circumstances like big mortalities associated to parasites or fresh water run-offs. Unfortunately the rest of the research centers and universities were not involved, because of their own lack of implication and the wrong sense of self-reliance from the fisheries administration. Moreover, the advice given was not well organized and there was a lack of coordination between biologists in charge and working protocols and therefore between TAs (TAs pers. comm.). As a result a diversity of techniques and methodologies was used to carry out the assessments, a heterogeneity that made it difficult to compare the results between areas and years (Parada and Molares 2012) . During the 2000s, several initiatives were launched to assess the fisheries from researchers from the CIMA who developed two platforms (SIGREMAR and AROUSA) and gave training to the TAs, and also to the FA biologists, which has significantly improved the level and quality of the fisheries data and its organization in common databases. SIGREMAR (http://ww3.intecmar.org/Sigremar/) started in 2000 as a geographic information system (GIS) designed for elaborating and controlling the S-fisheries management plans using a combination of the available statistical data and computer-based methods (Molares and Freire 2003) . Although with some initial success, its complexity caused low implementation of several TAs and FA biologists who argued it was too time consuming and it was gradually abandoned (FA biologists and TAs pers. comm.). Nevertheless, SIGREMAR is still a powerful tool for spatially visualizing information of fishing beds. AROUSA (https://sites.google.com/site/arousa09asp/) is a Visual Basic application for Excel in use by the TAs since 2009, which aims to facilitate the use of standardized procedures for the stocks evaluation and technical advice on the exploitation and conservation of Galician shellfish resources. The stock assessment tools facilitate the calculation for several sampling techniques and are specially designed for stocks and population dynamics of benthic species. Other tools are implemented in the software, like length-weight ratios, mortality rates, evolution of the size structure of the population and control of catch size, among other features (Parada and Molares 2012) . Both platforms are freeware and assistance was given to the cofradías and FA biologists for using it; several workshops and training were done, especially for AROUSA during 2009-2012 and backup support was offered by the software developer (JM Parada) for solving bugs and implementing new useful tools demanded by users. Most of the TAs and FA biologists assisted to this training and AROUSA soon became a commonly used and essential tool for annually evaluating the status of several benthic resources.
The promotion from the fisheries administration since 2000s of innovative projects in the fishing sector has strongly helped to strengthen the relationship between TAs and the scientific community of the Galician universities and other research/monitoring institutions (IEO, CSIC, CETMAR, CIMA, and INTECMAR). Trough these projects, today the scientific community support the TAs in many fields (marketing certifications, population dynamics, fishery indicators, pathology issues, mariculture techniques, etc.). This collaboration has become a common source of advice and bidirectional learning.
DISCUSSION
Along the past 20 years, the Galician BFAs have became a reference inside the cofradías and a person to contact for many stakeholders. By being inserted in the cofradía on a daily basis and by supporting and defending the fishers' interests, the BFAs have created a trustful environment with the fishers, but also with the FA biologists, managers, and scientists, linking all of them and building social capital. Sato et al. (2013) Another important achievement of the BFAs has been the provision of good quality fisheries data (spatially and temporally), not only from official sales but also from catches, field surveys, and fishers' knowledge. This is important for supporting a decision-making process based on organized and reliable information, another key element Differences between the official sales statistics (from www.pescadegalicia.com), the known black market (main part of the black market is unknown) and the real catches from two cofradías (names not revealed) for a goose barnacle fishery (including an estimation of discards) and a razor clam fishery. For guaranteeing anonymity, the volume (in tonnes) is referred in percentage, using the official sales as baseline (100 %). The increase in percentage in relation to the official sales is also indicated. (Note: unofficial data were collected/estimated by TAs) also highlighted by many authors (Berkes et al. 2001; García et al. 2008) . It is a must to generate both professional and personal confidence with fishers, based on the work concerning the fisheries management but also assisting them in solving small problems, and always being patient and allowing time for changes of mentality to happen (several TAs pers. comm.).
Some Weak Points of the TAs Program
But despite of the success, the TAs program still needs to be fully consolidated and reinforced in the Galician Sfisheries management system. Although it seemed that some kind of consolidation was achieved, five BFAs in small cofradías lost their jobs in the last 2 years. This is because of the weak financial status of many cofradías that have to assume in advance the cost of the program before getting the funds from the fisheries administration several months later. The current financial crisis in Spain leading to cuts in public government budgets is threatening the system, at least for the smaller cofradías, which may have no other chance than joining efforts and sharing TAs and its costs.
For this consolidation to happen and for developing the TAs program in the medium term, several weak points and TAs demands during past years should be addressed, including:
-Create a real ongoing training program. SIGREMAR and AROUSA platforms were mostly based on the effort and commitment of particular individuals rather than on a fisheries administration commitment. Scientists of the Galician research institutions and the fisheries administration personal should be involved. -Supply of common sampling protocols and procedures for the spatial fisheries assessment like the Prince toolbox idea (Prince 2010) , and establishment of reference points and indicators (not only biological, but also socioeconomic) for at least the main Sfisheries. In doing so, the mismatch between the spatial scale of fished populations and the assessment/management scale, suggested as a primary cause for failure in fisheries management (Hilborn et al. 2005 ) could be successfully tackled. -Establishment of a simple decision-tree framework to form a transparent decision-making process. A formal harvest strategy should be implemented to replace ad hoc decisions being made. -Improve coordination between TAs and FA biologists, to engage the new TAs in a common working environment.
-Recognize the importance of social science skills for the TAs work. The Galician fisheries administration only considers the BFAs as biologists not recognizing their social role. Nevertheless, it has been demonstrated that social issues like community leaders, robust social capital, and clear incentives are of critical importance for promoting successful fisheries in co-management regimes (Gutiérrez et al. 2011) . Social aspects should be in the core of the training program mentioned before.
Not neglecting the importance of having funds for addressing these weak points, it is not only a matter of money. A higher governmental commitment and recognition of the relevance of the BFAs role would improve the Galician co-management system. A collaborative environment, which still has not been fully created between TAs, fishers, managers, and scientists will be necessary to accomplish this task.
Moreover, the annual budget reserved by the Galician fisheries administration (about EUR 1 million) for funding the TAs program in 2013 should not be an impediment (compared with official sales of EUR 62 million by Galician S-fisheries in 2012) for keep developing this program in the future if cost-recovery systems were implemented for supporting part of the program costs.
Future Perspectives of the TAs Program
An important characteristic and novel of the Galician case is that none of this was initially conceived by the fisheries administration as a whole plan for managing shellfisheries (it was only an enhancing techniques plan for clams mariculture). Nevertheless, it naturally evolved into what it is today by following the ongoing necessities of the fisheries, fishers, and managers along years. The necessities are still unsatisfied, the BFAs have shown its relevance for the system, and different political parties have already been in charge of the regional government and showed their support to this plan. All of these factors allow us to think that this plan will be maintained in a near-mid future, at least as it is now, but we are not that optimist that the weak points highlighted will be soon addressed. The risk is that the initial impulse of the Galician BFAs, a committed and motivated group of young graduates with initiative for revitalizing the system, has somehow decelerated under a sense of status quo that is causing a lack of motivation for the future.
A way of moving forward would be to implement the BFAs and Exploitation and Management Plan model to, not only benthic resources from S-fisheries, but also semimobile/territorial resources like some decapods and cephalopods highly relevant in Galician shellfisheries (e.g., common spider crab-Maja squinado, common lobsterHomarus gammarus, common cuttlefish-Sepia officinalis, or common octopus-Octopus vulgaris).
The BFAs together with organized fisher, surveillance plans, FA technicians (extension workers, biologists, managers), a marine sanitary monitoring (INTECMAR), and higher critical mass and implication of the local universities and research institutes, allow us to envisage an optimistic scenario for the Galician S-fisheries in a near future.
Nevertheless, if Galicia seeks to consolidate a Primary Fisheries Management conceived by Cochrane et al. (2011) (the S-fisheries model has already achieved many of the characteristics proposed) additional efforts need to be made in the next years. But if Galician S-fisheries want to achieve Tertiary Management in a mid-term future a great shift is needed and there is no end in sight a movement like this inside the fisheries administration. We agree with Cochrane et al. (2011) that Primary Fisheries Management should be seen as a first and minimum benchmark for fisheries management. Achieving that benchmark is likely to lead to setting of higher goals, and building capital for Tertiary Management that seeks to optimize benefits should remain the long-term goal.
CONCLUSION
The case we have described here falls down within the Barefoot Ecologists concept coined by Prince (2003 Prince ( , 2010 ) (although we consider that Barefoot Fisheries Advisors is a more appropriate name), that he defined as:
an ethno-socio-quantitative fisheries ecologists for catalyzing a change and building social capital within the fishers communities, and with the main role of motivating and empowering fishers to research, monitor and manage their own resources.
Prince based on Berkes et al. (2001) work, who noted that: small-scale fisheries need a new set of skills and capabilities, people who can work on the interface among science, industry, and management, envisaging this role as being filled by a mediator/synthesizer, an objective and knowledgeable third party who can cope with inputs from both scientific/technical and industry stakeholders.
Twelve years have passed since the work of Berkes et al., but we still have not found any paper describing/ analyzing a particular case in any small-scale fisheries, although we know about some initiatives in other parts of the world. We have shown the key role the BFAs are playing in Galician S-fisheries, and their main contributions and achievements. The description of similar BFAs cases is necessary for analyzing the role of this figure in management and governance schemes of small-scale fisheries. This effort is even more necessary since there is almost no information available even in gray literature. A worldwide review of cases on models for providing technical/scientific support in small-scale fisheries is necessary for exploring the potential of BFAs in fostering the transition from primary to tertiary management.
